. The MS/MS spectrum of Mind-bomb peptides contains lysines K915, 793, K982, K995 and K982 with di-glycine (KGG) tag. The precursor peptide ions were isolated and fragmented in LTQ mass spectrometer. Fragmention ions from both termini are shown (b-and y-ions respectively), where the detected fragmentation ions are colored in Red (y -ions) and Purple (b-ions) . Glu C digested peptides are found to fragment not as good as AspN or Trypsin digested peptides. Table SI . Mind-bomb peptides detected with ubiquitylation on K793, K795, K982, K915 and K995, detected ubiquitylated peptides SEQUEST Score (XCorr) and Peptide Probability and precursor charges and MS2 ions are shown in Table SI .
Mapping MBP-RPN10 ubiquitylation sites by Mass spectrometry. SDS-PAGE coomassie gel band corresponding to ubiquitylated-MBP-RPN10 were excised and de-stained. The proteins were reduced by 10mM DTT and modified with 40 mM iodoacetamide (at 25°C) and trypsinized (modified trypsin (Promega)) at a 1:100 enzyme-to-substrate ratio for 18 hours at 37°C. The resulting tryptic peptides from each gel slice were resolved by reverse-phase chromatography on 0.075 X 200-mm fused silica capillaries (J&W) packed with Reprosil reversed phase material (Dr Maisch GmbH, Germany). The peptides were eluted with linear 65 minutes gradients of 5 to 45% and 15 minutes at 95% acetonitrile with 0.1% formic acid in water at flow rates of 0.25 μl/min. Mass spectrometry was performed by "hybrid" mass spectrometer (Orbitrap, Thermo) in a positive mode using repetitively full MS scan followed by collision induces dissociation (CID) of the 7 most dominant ion selected from the first MS scan. The mass spectrometry data was analyzed using the Trans Proteomic Pipeline (TPP) Version 4.4.1 (Keller, A., Eng, J., Zhang, N., Li, X.J. & Aebersold, R. A uniform proteomics MS/MS analysis platform utilizing open XML file formats. Mol Syst Biol 1, 2005 0017 (2005). TPP-processed centroid fragment peak lists in mzXML format were searched against database composed of yeast and e. coli proteins supplemented with their corresponding decoy sequences (as described in http://www.matrixscience.com/help/decoy_help.html). The database searches were performed using X! Tandem with k-score plugin through the TPP. Search parameters include: trypsin cleavage specificity with two missed cleavage, cysteine carbamidomethyl as fixed modification, lysine ubiquitination, methaionine oxidation and protein N-terminal acetylation as variable modifications, peptide tolerance and MS/MS tolerance were set at 10 ppm and 0.8 Da, respectively. X! Tandem refinement included: semi style cleavages and variable lysine LRGG modification. Peptide and protein lists were generated following Peptide Prophet and Protein Prophet analysis using protein FDR of <1%. 
Mapping Vps9 ubiquitylation sites by RP/LTQ-OrbiTrap mass spectrometry
We excised and de-stained Coomassie-blue-stained gel bands containing ubiquitylated-Vps9. Gel bands were subjected to reduction with 5 mM DTT and alkylation with 15 mM iodoacetamide. Samples were digested with either trypsin or Asp-N at final concentrations of 20 ng/ml in 50 mM ammonium bicarbonate for 1 h on ice and for an additional period of 16 h at 37 °C. We extracted and concentrated protease-digested samples. We desalted samples using a Millipore C18 Zip Tip (Millipore). We vacuum-dried the eluates and re-dissolved them in 100 ml of LC/MS loading buffer (2% acetonitrile in 0.1% formic acid in water). We used an ADVANCE low-flow electrospray ionization source to load 5 ml of digested samples onto a 15-cm Magic C18 AQ reversed-phase column (Michrom Bioresources Inc.) with a 2-h LC gradient coupled to the OrbiTrap mass spectrometer. The MS/MS data were submitted to Sorcerer 2 (Sage-N Research Inc.) to perform a SEQUEST search against the Saccharomyces cerevisiae protein database, in which the cloned VPS9 sequence was indexed. The search criteria were set to a semitryptic database (without fixed modifications) using trypsin and Asp-N as enzymes. An allowance was given for up to 2 missed cleavages, and precursor mass tolerance was set to 10 ppm. A molecular mass of 57 Da was added to cysteines to account for carboxyamidomethylation, and a 16-Da mass was added to account for methionine oxidation. Masses of 114 Da and 382 Da were added to lysines to identify the GG and LRGG tags indicating ubiquitylation. We alkylated cysteines at 40 o C with a final concentration of 15 mM iodoacetamide for 40 min to avoid the iodoacetamide artifact that can mimic ubiquitylation. We viewed, sorted, filtered, and analyzed the search results using the comprehensive proteomics data analysis software, Peptide/Protein Prophet (TransProteomic Pipeline (TPP v.4.0.2), with a minimum probability score for proteins set to 0.9, thus resulting in a false positive rate of ≤0.02. Vps9 ubiquitylation sites at lysines 83,109, 144, 204 and 328 were confirmed by manual examination of the MS2 spectra. Figure S4 . Endogenous E.coli proteins are not ubiquitylated by the reconstituted ubiquitylation machinery Bacterial lysates expressing the His 6 -Ub, Uba1, Ubc4 (expressed from pGEN25, pGEN20, pGEN24) and with MBP-Rsp5 (pCOG3) or with MBP-Rsp5 and its substrate GST-Rpn10 (pCOG5), were purified on Ni 2+ -beads and subjected to western blot with anti-His antibody. Only bands of the reconstituted ubiquitylation system components are detected, indicating that at the given sensitivity level of this western blot analyses, E.coli endogenous proteins are not ubiquitylated. When expressing His 6 -Ub and Uba1, a band corresponding to Ub~Uba1 is detected, suggesting that in the absence of E2, the Ub remained on the E1. With addition of Ubc4, a strong band corresponding to Ub~Ubc4 (Ub-charged E2) is seen, suggesting that in the absence of E3-ligase, the Ub remained on the E2. When E3-ligase like Rsp5 is added, the His 6 -Ub is transferred from the E2 to the E3. A large band corresponding to Ub~Rsp5 (Ubcharged E3) is seen. In the same lane the band corresponding to ubiquitylated Ubc4 is hardly detected, suggesting the transfer of Ub from the E2 to the E3. When Rpn10 is added, a band corresponding to ubiquitylated-Rpn10 is seen, suggesting the transfer of Ub from Rsp5 to the substrate. 
